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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

2. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goosen et al (US Patent No. 4,942,129) in view of Struszczyk et al (US Patent No. 
5,554,445). 

Applicant claims a chitosan-calcium (II) complex, comprising: calcium (II) ions 
bound to a gel of a chitosan salt, wherein said complex contains > 0.5 wt% chitosan 
having an average molecular weight > 10 kD, a polydispersity > 2.0, deacetylation 
degree > 65% and wherein said complex has a water retention value £ 300%, pH < 6.9 
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and a calcium ion content > 0.1 wt% relative to chitosan. Additional limitations in the 
dependent claims include the chitosan-calcium complex wherein said calcium (II) ions 
are bound with the chitosan gel by coordinate bonds or hydrogen bonds; and the 
chitosan-calcium (II) complex wherein said complex is water soluble. Applicants also 
claim a method to produce a chitosan-calcium complex from a gel of a chitosan salt 
comprising the steps of: (a) providing a suspension containing > 0.01 wt % chitosan 
gel, said gel having an average molecular weight > 10 kD, a polydispersity £ 2.0, 
deacetylation degree > 65%; and b) mixing said chitosan gel with > 0.01 wt% calcium 
(II) salt to form said complex; wherein said complex has a water retention value > 300% 
and a pH < 6.9. Additional limitations in the dependent claims of the claimed method 
include said calcium salt being selected from the group consisting of calcium chloride 
and calcium acetate; calcium (II) salt concentration being 10 to 50 wt% relative to 
chitosan; mixing step being carried out at a temperature > 10°C. 

The Goosen et al patent discloses penetration of chitosan into a calcium alginate 
gel matrix to form chitosan-alginate microcapsules using chitosan derivatives having a 
molecular weight (MW) greater the 10 kD and pH of 6.5 (see column 1 1 , 2 nd paragraph), 
which fall within the MW and pH ranges disclosed in the instant claims. 

The chitosan-calcium (II) complex of the instant claims differ from the chitosan- 
alginate gel matrix of the Goosen et al patent by claiming additional properties of the 
chitosan which include the polydispersity being > 2.0, deacetylation degree being £ 65% 
and water retention value being £ 300%. 

The Struszczyk et al patent shows that the polydispersity, deacetyation degree 
and water retention values disclosed for chitosan in the instant claims are well known in 
the art. See Example 1 of the Struszczyk et al patent wherein microcrystalline chitosan 
is characterized as having an average molecular weight of 78000, deacetylation degree 
of 72%, and water retention value of 1240%. 

One of ordinary skill in this are would be motivated to combine the teachings of 
Goosen et al patent with that of the Struszczyk et al patent since both patents disclose 
chitosan product used in the preparation of membranes. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute the chitosan product used to prepare chitosan-alginate 
microcapsules of the Goosen et al patent with the microcrystalline chitosan having an 
average molecular weight of 78000, deacetylation degree of 72%, and water retention 
value of 1240% in view of the recognition in the art, as evidenced by the Struszczyk et 
al patent, that the chitosan product thereof increases the effectiveness of chemicals by 
reducing the dosage of dressing chemicals as well as their losses into the environment. 

3. Claims 10-42 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Nies et al (EP 650999 A1) in view of Hashimoto et al (U.S. Patent No. 5,474,989). - 

Applicants claim method of preparing chitosan salt gels, comprising the steps of: 

(a) degrading chitosan in an aqueous acidic solution with enzymes, said solution having 
a chitosan concentration of > 0.5 wt% for a desired time and at a desired temperature; 

(b) deactivating said enzymes after said desired time is completed; (c) adding an 
aqueous basic solution to said enzyme/aqueous chitosan mixture to attain 4.0 < pH < 
6.0; and (d) continuously mixing said mixture until a gel of a chitosan salt forms. 
Applicants also claim a method of preparing a gel of a chitosan salt, comprising the 
steps of: (a) degrading chitosan hydrolytically, said chitosan being dissolved in an 
aqueous acidic solution, said solution having a chitosan concentration of > 0.5 wt% for a 
desired time and at a desired temperature; (b) adding an aqueous basic solution to the 
mixture of step (a) to attain 4.0 < pH £ 6.0; and (c) continuously mixing the product of 
step (b) until a gel of a chitosan salt forms. Applicants further claim a method of pepar- 
ing a chitosan salt gel, comprising the steps of: (a) degrading chitosan with an oxidizing 
agent, said chitosan being dissolved in an aqueous acidic solution, said solution having 
a chitosan concentration of £ 0.5 wt% for a desired time and at a desired temperature; 
(b) adding an aqueous basic solution to the mixture of step (a) to attain 4.0 £ pH < 6.0; 
and (c) continuously mixing the product of step (b) until a gel of a chitosan salt forms. 
Additional limitations in the dependent claims include gels forming at a specific pH; the 
aqueous acidic solution comprising a specific acid; the basic solution comprising a 
specific base as a specific concentration; the chitosan used at a specific concentration; 
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the degrading step carried out at a specific temperature; and method carried out using a 
batch process. 

The Nies et al publication discloses production of gels of chitosan effected by 
dissolving the chitosan and an acid chelate complex in water, wherein gels are obtained 
by adding to the solution polyvalent metal/acid salts in which the chitosan is only slightly 
soluble (see Derwent Abstract). The abstract discloses the salts used in the production 
of the chitosan gels may be selected as calcium -carbonate, -sulphate, -phosphate or 
-oxalate. 

The instantly claimed methods differ from the method of the Nies et al publication 
by claiming a step of degrading chitosan that involves degrading chiosan with enzymes, 
degrading chitosan hydrolytically, and degrading chitosan with an oxidizing agent. 

The Hashimoto et al patent shows that the degradation of chitosan is well known 
in the art. The Hashimoto et al patent teaches methods of obtaining low molecular 
weight chitosan which include enzyme treatment of chitosan, and subjecting chitosan to 
treatment with compounds such as hydrogen peroxide (an oxidizing agent), nitrite ion, 
an alkali or an acid (see column 2, lines 63-67). The step of degrading chitosan in the 
instant claims is within the scope of reducing the molecular weight of chitosan. See 
column 3, line 17, wherein chitinase or chitosanase may be selected as the enzymes to 
cause degradation of the chitosan's molecular weight. 

One of ordinary skill in this art would be motivated to combine the teachings of 
the Nies et al publication with the teachings of the Hashimoto et al patent since both 
documents teaches the preparation of drug compositions comprising chitosan. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include in the method of preparing a chitosan salt gel of the Nies 
et al publication a process step that degrades or lower the molecular weight of the 
chitosan in view of the recognition in the art, as evidenced by Hashimoto et al patent, 
that the dissolution rate of pooly water-soluble drugs were improved by mixing the 
poorly water-soluble drugs with a low molecular weight chitosan. 
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Summary 



4. All the claims are rejected. 

Examiner's Telephone Number, Fax Number, and Other Information 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Everett White whose telephone number is 571-272- 
0660. The examiner can normally be reached on 9:30 to 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shaojia A. Jiang can be reached on 571-272-0627. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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